The relative rate of nitrification of nitrogen materials on certain tobacco soils from Canada. by Richard, Julien
University of Massachusetts Amherst 
ScholarWorks@UMass Amherst 
Masters Theses 1911 - February 2014 
1939 
The relative rate of nitrification of nitrogen materials on certain 
tobacco soils from Canada. 
Julien Richard 
University of Massachusetts Amherst 
Follow this and additional works at: https://scholarworks.umass.edu/theses 
Richard, Julien, "The relative rate of nitrification of nitrogen materials on certain tobacco soils from 
Canada." (1939). Masters Theses 1911 - February 2014. 2772. 
Retrieved from https://scholarworks.umass.edu/theses/2772 
This thesis is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for 
inclusion in Masters Theses 1911 - February 2014 by an authorized administrator of ScholarWorks@UMass 
Amherst. For more information, please contact scholarworks@library.umass.edu. 
UMASS/AMHERST 
TriE 8HUTIVE a-.TE OF NITRIFICATION 
OF NITROGEN MATERIALS ON CERTAIN 
TOBaCCO SOILS FRO-' CaNADa 
By 
Jullen Richard 
Thesis Submitted as Partial Requirements 
for the Degree of Master of Science 
V>^ 
Department of Agronomy 
t 
y 'J‘ > ? K ' 
I > » ‘ " 
Massachusetts State College 
‘ 'V ,■» • 
*. * • i- . <' : 
Amherst, Massachusetts 
■ >• 'S 
\ \ ^ pi .v 
fc - A rt T - * 
Nay 1939 
ACKNOWLEDGMENTS 
The writer* wishes to express his gratitude for 
the aid and advice given him by Dr. W. 3. Eisenmenger. 
Deep appreciation is felt for the cooperation given 
by Dr. J. E. fuller and Mr. C. V. Klghtllnger, and 
for the assistance of Hr. J. K. Lavoie, Chief of the 
Department of Horticulture, Quebec, in securing 
authorisation for this work. 
Further acknowledgment is made to all who have, 
in various ways, aided in the execution of this 
thesis, particularly to Messrs C. Turcot, J;S. 
dontreuil, and F. A. c-tin sop* .who, have male possible 
n - 
the obtention of soil samples. 
table of contents 
ACKNOWLEDGMENTS 
INTRODUCTION 
OBJECT OF INVESTIGATIONS---  3 
REVIEW OF LITERATURE - 5 
1. Nitrification and Soil Fertility 
Relationships —-----—- 5 
2. Soil Reaction and the Nitrification 
of Cottonseed Meal, Dried Blood, Urea 
and Sulphate of Ammonia- 7 
3. The Effect of Moisture, Aeration and 
Temperature On Nitrification -  12 
4. Relation of Organic Matter to 
Nitrification-14 
5. Effects of Soil Type Upon 
Nitrification-16 
• -■ -,r v. 
METHODS OF EXPERIMENTATION--1? 
PRESENTATION OF EXPERIMENTAL RESULTS-23 
DISCUSSION OF RESULTS - 42 
BIBLIOGRAPHY- 
STATEMENT OF APPROVAL OF THESIS COMMITTEE 
57 
INTRODUCTION 
In the Provinces of Quebec and Ontario, Canada, 
cigarette tobacco is grown on sandy soils, pale in colour, 
low in nutrient elements, low in organic matter and well 
drained. 
Soils of sandy loam texture, rendered poor in organic 
matter, by growing exhausting crops preceding tobacco, can 
also be used, but to a less extent. 
A soil containing from 80 to 92 per cent of sand, 3 
to 10 per cent of clay, and from 5 to 15 per cent of silt, 
is well suited for that culture. 
The soil ought to contain, not more than 4 per cent 
of organic matter, the best Is 2h oer cent to 3 per cent. 
We cannot expect, however, to grow tobacco from year to 
year on the same land. This would exhaust quickly, the 
soil in organic matter. The presence of a certain amount 
of humus in the soil is essential to hold moisture, absorb 
heat and retain fertilizers. 
A fertilizer low in nitrogen is used. It varies from 
0 to 2 per cent nitrogen, depending upon the richness of 
the soil in organic matter. When a 2 per cent nitrogen is 
used, one-third of it is applied in an organic form, one- 
third in an ammonia form and one-third in a nitrate form. 
The success of yellow tobacco culture depends upon 
the intelligent use of fertilizers. The soil used for 
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that culture is almost a sterile soil, to which are 
added fertilizers in such a quantity as to satisfy the 
needs of one crop and not more. The grower ought to 
give to the soil the right proportion of organic and 
inorganic nitrogen. 
A 2 - 12 - 10 fertilizer is generally used. Pul¬ 
verized superphosphate, containing 20 per cent of 
phosphoric acid, ought to be preferred as a source of 
phosphate. In the above formula, 80 per cent of the 
potash is supplied in the form of sulphate of potash 
and 20 per cent in the form of muriate. To increase 
the resistance to diseases, 2 per cent of magnesium Is 
also added, in the form of dolomite or sulphate of 
magnesia. The rate of application of fertilizers varies 
from 700 to 900 pounds per acre. 
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Object of Investigations 
The purpose of this experiment is to compare the 
rate of nitrification of different nitrogenous materials 
in Canadian tobacco soils. By doing this, information 
will be obtained on the rapidity of nitrification of 
the different sources of nitrogen added to these soils. 
This, in turn, should serve as a guide when someone has 
to decide about the source of nitrogen fertilizer to 
use and the amount to apply per acre. 
Cottonseed meal, dried blood, urea, sulphate of 
ammonia and the soll^ own nitrogen shall be used as 
nitrogen sources. 
The ten soils to be used in this experiment, belong 
to almost the same class of "Light Soils* but they vary 
either by their texture or by their crop history. Some 
have been used for growing tobacco one, two, three or 
four years. Some have been in sod for many years. One 
of them is a virgin soil, taken from a birch-grown land. 
These soils ought to differ by their total nitrogen 
and carbon contents. It is also expected that they will 
differ in their other nutrient elements. All these 
factors should result in variations in soils, to nitrify 
nitrogen materials. 
The ten soil samples come from two distinct 
tobacco districts of Canada. It will be Interesting 
to make a comparative study of them from the point 
of view of their origin. 
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The Addition of Phosphorus 
To nitrogen are added the two other essential 
elements, phosphorus and potash. A fertilizer rich in 
phosphoric acid (10 to 12 per cent) Is used to favour a 
large development of the root system of the plant and 
to hasten maturity. 
Phosphorus helps to balance the nitrogen already 
existing in the soil, and for that reason the percentage 
of phosphoric acid in the fertilizer applied, varies with 
the richness of the soil in nitrogen. 
In the actual experiment, cottonseed meal, dried 
blood, urea, sulfate of ammonia and the soil's own 
nitrogen will be set up for nitrification, in soil 
cultures, with the addition of a normal amount of 
phosphoric acid. 
The same nitrogen sources will be set up for 
nitrification, with a large quantity of phosphoric acid. 
This is done to find the effect of variable amounts of 
phosphoric acid on nitrification in the tobacco soils 
to be studied. 
A normal and uniform quantity of potash will be 
added, in each one of the ten treatments applied. 
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REYIJEW OF LITERATURE 
1. Nitrification and Soil Fertility Relationships 
Gainey (10) after having mentioned the efforts of 
several biologists to show the relation existing between 
certain biological phenomena and soil fertility, states 
that the power to produce nitrates or nitrification is 
the factor that has received the most attention, among 
the factors studied in relation to soil fertility. The 
reason for that is because nitrate nitrogen was regarded 
and is still looked upon as being the most available source 
of nitrogen fcr the metabolism of higher plants. 
With the above assumption in mind, he believes 
it is logical to expect to find a correlation between 
nitrifying- power and soil fertility. Re also mentions 
that there is evidence to show that such a correl< tion 
exists. 
He says, however, that although there is usually a 
relation between nitrifying power and soil fertility, one 
cannot conclude that nitrification is responsible for 
high yields or that low yields on poor soils are limited 
by nitrification processes. He believes that nitrifying 
power and productivity are dependent one from another, but 
he is of the opinion that they both depend upon a common 
factor, that is, plant food especially nitrogen. 
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To corroborate this, Li proa a (16) and Fraps (7) have 
found a correlation between nitrogen content of eolle and 
their nutrifying powers, which fact indicates the great 
importance of nitrogen in soils for nitrification processes* 
Lipman (16) 3s of the opinion that nitrification is 
one of the most important factors in determining the power 
of a soil to produce. 
Burgess (5) appraising the value of biological data 
to predict the probable fertility of a soil, comop to the 
conclusion that nitrification is the most accurate 
biological soil test for determining the power of a soil to 
produce crops and that the conditions which promote rapid 
nitrification are very similar to those which give large 
crop yields* 
Brown (4) in a study of soil bacterial activities in 
relation to crop producing power found a relation existing 
between high production of nitrates an high crop yields. 
Walkman (26) calls attention to the danger of giving 
too much importance to bacterial activities* However, 
he mentions that nitrification may give good: information 
to differentiate soil fertility* 
Lyon and Blzsel (17) in a study of some more product¬ 
ive and sotae less productive sections of a field, say there 
is a definite relation between crop yields and nitrate 
content of the soil. The higher yielding plots have shown 
a higher accumulation of nitrates before planting than did 
the lower yielding plots. 
-?- 
Stephenson (23) studied the nitrification process in 
relation to plant nutrition. He concludes from his results 
that nitrification is of great importance in plant nutrition. 
Nitrates are renewed continuously in the soil during the 
growing season. No other anion is required in such large 
quantities for plant growth. Without nitrification there 
are no ways for dissolving a sufficient quantity of the 
cations of the mineral soil and for getting sufficient 
quantities of either nitrogen or the cations into the 
plant. 
Withers ana Fraps (28) mention that some plants can 
assimilate free nitrogen, others organic compounds and others 
nitrogen in the form of ammonia, but nitrogen seems to be 
ta^en up by plants mostly in the form of nitrates. 
2 * Soil Reaction and the Nitrification 
of Cottonseed Meal, Dried Blood, 
Urea and Sulfate of Ammonia 
Johnson, Jenkins and Britton (15) have experimented 
with nitrate of soda, dried blood, horn and hoof, fish, 
tankage, bone, cottonseed meal, linseed, castor pomace with 
reference to tne availability of their nitrogen to oats 
and Hungarian grass. Different quantities of fertilizer 
nitrogen were apolied on field plots. The highest average 
percentage availability was obtained from nitrate of soda, 
followed by dried blood, linseed, horn and hoof, cottonseed 
meal, fish, castor pomace, tankage and bone. 
Withers and Fraps (29) in a study of nitrification in 
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different soils found out that some soils nitrify ammonium 
sulphate to a greater extent than cottonseed meal, while 
other soils prefer cottonseed meal. Calcium carbonate had 
a favourable influence upon the nitrification of cottonseed 
meal and sulphate of ammonia. 
Withers and Fraps (ZB) h&ve studied the rate of 
nitrification of different fertilizers in the same soil. 
Without the addition of calcium carbonate, the order of 
nitrification was dried blood, cottonseed meal, dried fish, 
tankage, bat guano, bone and ammonium sulphate. The order 
of availability as measured by plant growth was the same. 
With calcium carbonate, nitrification was accelerated and 
the order of nitrification wan dried blood, cottonseed 
meal, bat guano, tankage, ammonium sulphate and bone. 
They also refer to the work of some previous workers. 
Bona e found that in a sandy soil deficient in lime the 
order of nitrification was fish guano, blood, fertilizer 
oil ca e and ammonium sulphate at the end of the first 
month. With addition of calcium carbonate nitrification 
was accelerated, and at the end of the third month, ammonium 
sulphate nitrified faster than the organic materials. Muntz 
and Girard have obtained different results. The order of 
nitrification of fertilizers studied was, ammonium sulphate, 
dried blood, roasted horn and flesh meal. 
Withers and Fraps (30) in further studies ^rlth 
different nitrogenous fertilizers obtained variable results 
wit different soils. 
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In pasture land, the order of nitrlficatlon was dried 
blood, cottonseed meal, fish, bat guano, tanks.ge, ammonium 
sulphate and bone. In poor soils, the order became fish, 
dried blood, ammonium sulphate, cottonseed meal. In rich 
sand, the order was fish, cottonseed meal, bone, sulphate 
of ammonia. In poor clay, the rank was cottonseed meal, 
fish, dried blood, bene and sulphate of ammonia. In rich 
clay, the rank was ammonium sulphate, dried blood, fish, 
cottonseed meal, bone. The rank of the fertilizers varied 
greatly from soil to soil. 
The difference in results obtained were then attributed 
to the combined Influence of the fol owing factors! 
1. Ammonium sulphate may hinder the action of 
the nitrifying organisms. 
2. There are probably some organisms which 
convert organic matter directly to nitrates. 
2. The acids formed during nitrificatlon 
processes are detrimental to nitrifying 
organisms when no base is present to 
neutralize them. 
Praps (30) later made a comparative study of cottonseed 
meal and sulphate of ammonia, (1) in a soil as it came 
from the field, (2) in a sterilized soil, inoculated with 
an active soil. Ke thought then, that, the difference in 
the rapidity of nitrification of cottonseed meal in 
different soils was due to a difference in the organisms 
present in the soils, since the same differences take place 
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In a sterilized soil inoculated wit organisms. He also 
believed that there are probably four groups of organisms 
in soils: (1) those which convert organic matter to ammonia 
salts, (2) those which convert ammonia salts to nitrates, 
(3) a third group convert nitrites to nitrates, (4) a fourth 
group convert organic natter to nitrites or nitrates. 
Temple (24) found that in fresh untreated soils, ammoniun 
sulphate is not nitrified as rapidly as tankage or ammonium 
tartrate. -ith the addition of calcium carbonate, ammonium 
sulphate was nitrified more rapidly than the two other materials. 
Without calcium carbonate, tankage nitrified faster 
than ammonium sulphate, in soils inoculated with cure cultures 
of nitrite and nitrate building organisms. When calcium 
carbonate was added, ammonium sulphate produced a greater 
quantity ot nitrates, which shows that the presence of 
organisms converting organic nitrogen to nitrite, is not 
needed to explain the better nitrification of organic 
nitrogen, as was thought by ’Withers and Praps (29). 
Temple also snows the slight toxicity of ammonium 
sulphate, in opposition to the opinions of Withers and Praps, 
w'no b®lleved that sulphate of ammonia may hinder the action 
of nitrifying organisms. 
He ax so found, in another series of experiments that 
urea nitrified faster than cottonseed meal, tankage, and 
these two organic compounds ranged higher than ammonium 
sulphate. 
His explanation was that, in the nitrification of 
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organic compounds, ammonia Is formed in excess of the 
acids and neutraliles them, so that nitrifying organisms 
are in favourable conditions to accomplish their work. 
Waksm&n (25) is of the same opinion about the nitrif1cation 
of dried blood. 
Temple (24) found also that the addition of calcium 
sulphate to soil cultures did not increase the rate of 
nitrification of ammonium sulphate, which shows that the 
increase in nitrification is not caused by the calcium 
radical, but rather by the presence of material which 
lowers the acidity of the soil. 
Fred and Oraul (9) in a study of nitrification of 
organic and inorganic substances in sc*& and neutral 
soils found that in the c ,se of acid soils, the nature of 
the compound to be nitrified plays an important part. In 
acid soils, organic nitrogen nitrifies more rapidly than 
nitrogen "rom ammonium sulphate. In non-acid soils, 
ammonium sulphate nitrified sore rapidly. Fr&ps and 
Sterges (8) in a study of the causes of low nitrification 
capacity of certain soils, found that soils which do not 
nitrify ammonium sulphate, may be caused to nitrify it, 
by addition of nitrifying cultures, or by the addition 
of calcium carbonate or by the addition of both. 
With Meyerhof, Waksman (25) says that nitrification 
is at an optimum, when the reaction is distinctly alkaline. 
With an increase in acidity, nitrification rapidly decreases. 
An unlimed soil will give a lower nitrifying capacity than 
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a limed soil. An acid soil will also nitrify slower than 
a soil which is less acid. He advises tvat nitrification 
of ammonium sulphate, in soil cultures, should be tested 
with sufficient basic material to neutralize the acids form¬ 
ed. 
Prince and Blair (23) have studied the effects of 
variable amounts of phosphoric acid and potash on the 
availability of nitrogen in nitrate of soda, ammonium 
sulphate, and dried blood, with rape. The yields were 
not materially changed by doubling and tripling the amounts 
of phosphoric acid used in the standard application. The 
percentage of nitrogen in the dry matter was not influenced 
by the amount of phosphoric acid used and with the double 
portion of potash the difference was very slight. 
The percentage of nitrogen recovered in the rape 
crop was slightly depressed by the large applications of 
phosp oric acid, but the double portion of potash had no 
appreciable effect on nitrogen recovery. 
3. The Effect of Moisture, Aeration and Temperature On 
Nitrification 
Greaves and Carter (12) have made a study of the 
nitrifying power of 22 soils from Utah. These soils had 
a texture ranging from sand to clay, and a water holding 
capacity varying from 31 to 78 per cent. The moisture 
conditions under consideration, varied by 10 per cent 
Intervals of the maximum water capacity. About half the 
samples studied produced maximum nitrification at 50 per 
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cent saturation end the others produced most at 60 per cent. 
Relative Saturation Relative Nitrate Production 
10 per cent 11.0 
20 per cent 16.9 
30 per cent 30.7 
40 per cent 61.9 
50 per cent 85.9 
60 per cent ICO. 
70 per cent 36.6 
80 per cent 9.6 
Gainey (11) studied some of the factors affecting 
nitrate nitrogen accumulation in soil and found that with 
any degree of compactness of the soil, the optimum 
moisture content is reached when the soil contains about 
two-thirds of its maxisum water holding capacity. 
He also found that with any degree of compactness, 
aeration will be sufficient to the depth of one foot, 
provided the moisture content does not exceed two-thirds 
of the maximum moisture holding capacity of the soil. 
The accumulation of nitrate nitrogen keeps on 
increasing with increasing the depth of the column of soil 
down to two feet, provided that the moisture content does 
not exceed two-thirds saturation. 
8itrate nitrogen accumulates faster in unbroken soil 
columns than in cultivated soils. In normal soils. 
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experimental data indicate that aerobic cordltions almost 
universally exist within the first foot of «oil* 
b&nganih&n (19) recalls that temperature effects 
changes in seasons, which in turn bring changes in the 
number of organisms in the soil. There is an increase in 
the spring, a fall in the Bummer, a rise In autumn, and a 
fall again In rioter. 
With Berthelot (1) another factor to be considered 
i* the Influence of temperature on the moisture condition 
cf the soil. Higher temperatures increase vap-or pressure 
of the soil moisture, which results in a greater 
evaporation from the soil. In turn the number of bacteria 
1p in^reased or decreased by the moisture condition of 
the soil. 
Pang&niban (19) in studies with nitrification, at 
constant temperature, found that nltrification took 
place between 15° and 40°C: and that the optimum 
temperature in soil cultures is about 3£°C. 
Sehloelng and Muntz (21) in 1879, found that nitrate 
formation proceeded very slowly at 5°C; at 20°C it was 
appreciable and it reached its optimum at 37°c 
4. Relation of Organic Hatter to Nitrification 
Jensen (14) studied the influence 0f the carbons 
nitrogen ratios of organic material on the mineralisation 
of nitrogen. He experimented with organic materials with 
A earbon:nitrogen ratio ranging from about 85:1 to about 
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10:1, which he submitted to nitrification in an acid 
and in an alkaline soil during a period of six months. 
The most striking result was that, in general, the 
carbon:nitrogen ratio of the added material influences 
nltrification as much as does the soil reaction. In 
alkaline soil, one part of nitrogen, for each pQ-25 
parts of carbon added with the nitrogen, is nitrified 
very slowly, while the excess is nitrified rapidly. 
In acid soil, the limit is much higher, one part of 
nitrogen for each 13-18 parts of carbon added, probably 
on account of the greater activity of the fungi 
which synthetise more protoplasm and consequently 
loc ed up sore nitrogen than the bacteria. 
Blair and Prince (2) investigated on the influence 
of organic matter on crop yields, carbon:nitrogen ratio 
and nitrate formed in the soil with applications of 
rye straw, from 1 to 8 tons per acrs. Nitrates 
determinations made at intervals indicated that a large 
quantity of organic matter may depress nitrate forma¬ 
tion. 
5* Effects of Soil Type Upon Nitrification 
Withers and Fraps (31) have compared the nitrify¬ 
ing power of several typical North Carolina soils. 
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Using a Cecil sandy loaa as a standard, the relative 
nitrify!ng powers of the other soils were as follows: 
Tarboro sand 16 
Norfolk sand 18 
Porters loam 84 
Porters black loam 106 
Norfolk fine sandy loam 50 
Durham sandy loam 71 
Herndon stony loam 36 
Cecil sandy lo 8? 
Porters gravelly loam 71 
Porters sandy loam 59 Cecil sandy loam 100 
Durham sandy loam 11 
Cecil clay 3? 
Porters clay 74 
From this table, it appears that the soil with 
highest nitrifying power was found among loams, then 
in -mndy loams, followed by clays, and sands. 
W&ksaaa (27) has summarized the conditions which 
f vour nitrate formation in the soils as follows: (1) 
a temperature of 3?.5<>C, (2) an abundant supply of air 
(oxygen), (3) proper moisture supply, (4) a favorable 
reaction (pH greater than 4.6), (5) presence of 
carbonates or other buffering agents, (6) absence of 
large quantities of soluble organic matter in the soil. 
The nature of the crop grown also influences the nitrate 
content of the soil. 
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Methods of Experimentation 
The ten soil samples used In this experiment come 
fror. two distinct tobacco districts of Canada. The 
first three samples have been tanen In the Delhi 
tobacco district, Ontario. The seven other samples 
are from the Jollette tobacco district in Quebec. 
The samples were collected late in the fall and 
taken from the topsoil only, the depth of which lies 
between 0 to 6 inches. They are as follows: 
Soil Type Crop History 
A. Ontario 
Soil no. 1 - Fox coarse sand 
Soil no. 2 - Plainfield sand 
Soil no. 3 - Fox gravelly loam 
Ploughed out of 
sod and seeded 
to rye in 1938, 
Previous to 
that, sod for 
at least 20 
years. 
Sod. Probably 
never farmed. 
Tobacco 1938, 
fall ploughed. 
Bye harvested 
in 1937. 
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B. Quebec 
Soil no, 4 - LfAissomptlon fine 
sandy loam 
Last 4 years In 
tobacco 
Soil no. 5 - Lavaltrie very 
fine sand 
One year in 
tobacco. 
Soil no. 6 - Lanoraie very 
fine sand 
Last 3 years in 
tobacco. 
Soil no. 7 - St. Thomas Last 3 years in 
(Bobitaille) fine tobacco, 
sand 
Soil no. 8 - St. Thomas (Page) 
medium sand 
One year in 
tobacco 
Soil no. 9 - St. Thomas (Wolfe) 
fine sand 
One year in 
tobacco 
Soil no.10 - St. Thomas Birch-growth land. 
(Bobitaille) fine ¥irgin~eoil. 
sand 
The soils were air-dried and screened through a 
2 mm sieve to remove coarse materials and allow a good 
mixture for each sample. The soil was then ready 
for the experimental work. 
Some preliminary experiments were run that would 
help in the preparation of the samples for the original 
Investigations and also in the interpretation of the 
results obtained from experiments conducted. 
i 
All calculations were to be made on the basis of 
oven dry soil and for that purpose9 moisture determinations 
were determined on a small sample of each soil. The 
method consisted to heat a weight amount of soil into a 
crucible, in an oven kept at a temperature of 105°C, durirg 
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PA hours. The amount of water lost wan found and the 
oercentage of moisture was calculated for each soil. The 
water-holding capacity was also Investigated by the 
Hllgard method (13) in order to be able to bring each 
soil to the des'red moisture content. 
A rapid mechanical analysis was made for each soil 
uo find out the percentage of sand, silt and clay contain¬ 
ed in it. The Hydrometer method (3) of mechanical analysis 
by Bouyoucos was used. 
Since the total nitrogen and organic matter contents 
are known to Influence the nitrifying power, total 
nitrogen determinations were made on all soils. The 
Crunnlng-Hibbard method (22) was used. Loss on Ignition 
was also determined for each soil to obtain an approximation 
o> the organic matter and carbon content. 
A rapid analysis by Morgan's method (18) was ap lied 
to have Information on the nutrient contents of each soil. 
Ammonia, phosphorus and potassium were investigated. 
The amount of nitrates present in each soil was 
found, before applying any fertilizer material, by the 
phenol-dirulphonic-acid method {22}, (32). 
pH determinations were run on all soils at the 
beginning of experiment on nitrification and again at the 
£nd of the nitrilIc&tlon tests, a Beckman potentiometer 
was used for that purpose. 
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The soils were acid and a seperate experiment was 
applied which consisted to add different amounts of hydrated 
lime to 100 grams of soil, to bring up the pH between 5 and 6. 
Forty milligrams of hydrated lime per 100 grams of sol 1 
brought the pH to between 5 and 6, which is a desirable 
range for growing tobacco. 
For nitrification studies, ten different treatments 
were applied to each soil and run in duplicate in beakers 
containing 400 grams of soil. 
The ten following treatments were applied to each 
soil, in two series of ten treatments each: 
TREATMENT3 (l) 
1* cottonseed meal 
0.533 grams 
2. dried blood 
0.320 grams 
3. urea 
0.069 grass 
4. sulphate of ammonia 
0.160 grams 
6. soil*® nitrogen 
6. cottonseed meal 
0.533 grams 
7. dried blood 
0.320 grams 
8. urea 
0.069 grams 
9. sulphate of ammonia 
0.160 grams 
10. soil»s nitrogen 
Superphosphate Sulphate of Potash 
*--- 0.0722 grams 
0.0376 grams 0.0833 ft 
0.0941 » «» ^OvU ft 
0.0941 t) 0.0833 ft 
0.0941 ft C.0833 ft 
0.3764 it 0.0722 ft 
0.4141 & 0.0833 ft 
0.4705 n 0.0833 ft 
0.4705 ft 0.0833 ft 
0.4705 ft 0.0833 ft 
U) In each treatment, 160 milligrams of hydrated line were 
also added, to each beaker containing 400 grams of soil. 
0.0376 grams of superphosphate were supplied from 
cottonseed meal itself. 
21 
nitrogen fertilizers were added In amounts sufficient 
to supply 100 pounds of nitrogen to two million pounds 
of soil, that is 0.032 grams of nitrogen to each beaker 
containing 400 grams of soil. 
Phosphate fertilizers were applied in amounts 
sufficient to supply 80 pounds of phosphoric acid (P2C5) 
to two million pounds of soil, that is 0.016 grams of 
phosphoric acid, for the first five treatments. 
Phosphate fertilizers were applied in amounts 
sufficient to supply 400 pounds of phosphoric acid to 
two million pounds of soil, that is 0.080 grams of 
phosphoric acid, for the last five treatments. 
Potash fertilizers were applied in amounts 
sufficient to supply 200 pounds of potash (KgOJto two 
million pounus of soil, that is 0.040 grams of potash 
(K^Q) to 400 grams of soil. 
Kinds of fertilizers 
used 
Cottonseed seal 
Dried blood 
Sulphate of ammonia 
Urea 
Superphosphate 
Sulphate of potash 
Percentage content of nutrients 
* P?0$ KgO 
6 3 1 
10 3 
20 
46 - - 
~~ - 48 
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The moisture content of each soil was brought to 
between 56 and 66 per cent of Its moisture holding 
capacity and during the incubation period moisture 
was kept to that level as far as possible. Hie incuba¬ 
tion room was kept to a temperature between 30 and 35 
HItrite determinations were made for each soil at 
the beginning of the experiment and throughout the in¬ 
cubation period at 10 day Intervals. The Incubation 
period lasted 50 days* 
Twenty grams of soil (oven dry basis) were removed 
from each beaker at 10 day intervals and nitrates were 
aet€?nained by the phenol-disulphonlc-acid method (22), (32). 
-23- 
Presentation of Experimental Results 
The data obtained from original investigations 
are presented in the following pages. 
Table 1 contains the data of the moisture content, 
moisture holding capacity, total nitrogen and loss on 
ignition of each soli. 
Table g shows the results of mechanical analysis in 
oercentages of sand, silt and clay. 
Taole 3 shows the relative amounts of nutritive 
elements in each soil. 
Table 4 contains the data of pH determinations made 
on the soils, before and after the application of lime 
and fertilizer treatments. 
Tables I to X contain the data of the nitrate 
determinations. 
Figures I to X are graphic illustrations of 
nitrification tables. 
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Table 2 
Soil Type Per cent Per cent ‘ Per cent 
sand 
1.0.05 mm 
slit 
0.06-0.005aa 
clay 
0 • 0 5—0 Omm 
1. Pox Coarse Sand 88.3 7.0 4.7 
2. Plainfield Sand 77.7 18.0 4.3 
3. Fox Gravelly Loam 65.7 27.0 7.3 
4. L*Assomptlon Fine 
Sandy Loam 
78.5 12.0 9.5 
5. Lavaltrie Very Fine 
Sand 
90.3 5.0 4.7 
6. Lanoraie Very Fine 
Sand 
89.3 6.0 4.7 
?. St Thomas (Robitallle) 
Fine Sand 
90.3 5.0 4.7 
8. St* Thomas (Page) 
Medium Sand 
89.3 5.0 5.7 
9. St. Thomas (Wolfe) 
Fine Sand 
91.3 4.0 4.7 
10.St* Thomas Fine Sand 
(birch-growth land) 89.3 5.0 5.7 
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Table 3 
Relative Amount of Nutrient Elements in Soils 
Soil Type Nutrient Elements 
RH38 P K 
1. Fox Coarse Sand L m. V.L 
2. Plainfield Sand L m. V.L 
3. Fox Gravelly Loam L L Md. 
4. LfAssomptlon Fine 8 ndy 
Loam Sid. L Md. 
5. Lavaltrie Fine Sand m. L. Md. 
6. Lanoraie Very Fine Sand L L V.L. 
7. St. Thomas (Robltaille) 
Fine Sand 
L L V.L. 
a. St. Thomas (Page) Medium Sand L L V.L. 
9* St. Thomas (Wolfe) Fine Sand L L Md.H. 
10. St. Thomas Fine Sand L L V.L. 
(birch- rowth land) 
Interpretive Key Pounds per Acre 
KH3H P K. 
V.L. Less than 5 
L 25 150 
Md. 50 200 
Md. H. 100 
H 200 
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Table 4 
Reaction of Boil During Course of Experiment 
Soil So. 1 - Fox Coarse Sand 
Treatment 
Number 
pH 
Initial Final 
1. 6.22 6.01 
2. 6.22 5.64 
3. 6.22 5.80 
4. 6.22 5.28 
5. 6.22 6.55 
6. 6.22 5.74 
7. 6.22 5.37 
8. 6.22 5.48 
9. 6.22 5.42 
10. 6.22 6.07 
‘Soil No. 2 - Plalnfiel d Sand 
|Treatment pH 
(Number Initial Fin .1 
5.20 4.70 
*2. 5.20 4.60 
3- 5.20 4.54 4. 5.20 4.37 
5‘ 5.20 4.75 
6. 5.20 4.74 
7- 5.20 4.69 
S* 5.20 4.55 3. 5.20 4.40 
Jo. 
» 
5.20 4.71 
•Soil SO. 3 
- Fox Gravelly ' Soil So. 4 
- L*Assemotion t 
» 
1 
Loam ’ Fine f Sand y Loam i i f 
* Treatment pH 
t 
* Treatment nH 
t 
i 9 Number § Initial Final 4 Number Initial Final t 
* 1. 5.85 5.27 1 1. 4.26 4.46 
» 
t 
* 8. 5.85 5.37 1 2. 4.26 4.28 i 9 3. 5.85 5.23 ’ 3. 4.26 4.33 t 
1 4. 5.85 4.97 1 4. 4.26 4.26 t 
* 5. 5.85 5.59 1 5. 4.26 4.47 i 
1 6. 5.85 5.45 1 6. 4.26 4.41 t 
1 7. 5.85 5.12 1 7. 4.26 4.29 t 
r 8. 5.85 5.29 * 8. 4.26 4.35 | 
* 9. 5.85 5.02 * 9. 4.26 4.22 • 
*10. 
> 
5.85 5.35 *10. 4.26 4.43 t 
i 
t 
-28- 
Table 4 (continued) 
Reaction of Soil During Course of Experiment 
Soil Ho. 5 - Lavaltrie 
Very Fine Sand 
Treatment pH 
Humber Initial Final. 
1. 5,33 4.98 
2f 5.30 *i , ob 
3, 5.30 4.51 
4. 5.30 4,32 
5. 5.30 5.25 
6. 5,30 4.88 
?. 5.30 4,80 
8. 5,33 4.93 
9, 5.30 4,76 
13. 5.30 4.96 
* Soil No. 6 - L&noraie 
Very Fine Sand 
Treatment dH 
Number Initial Final 
1, 4.74 4.85 
8, 4.74 4.46 
3, 4.74 4.42 
4, 4.74 4.2? 
5, 4.74 4.75 
6, 4.74 4.74 
7. 4.74 4.72 
8. 4.74 4.72 
9. 4.74 4.29 
10. 4.74 4.78 
ToITT^T? 'St:.Thomas-f t Tomb, an- sirTfio^n^ 
Tine ‘Sa na r i 
* Medium 
t 
Sand 
Treatment pH i * Treatment oH 
Number Initial Final* * Humber Initial Final 
1. 4.94 
• 
4.92 ' 
t 
* 1. 4.97 5.15 
2. 4.94 4.71 * * 2. 4.97 5.05 
3. 4.94 4.51 * 1 3. 4.97 4.85 
4. 4.94 4.47 ' * 4. 4.97 4.59 
5. 4.94 5.15 * 1 5. 4.97 5.33 
6. 4.94 5.00 * 1 6. 4.97 4.95 
7. 4.94 4.83 • 1 7. 4.97 4.97 
B • 4.94 4.74 i # a. 4.97 4.85 
9. 4.94 4.40 t * 9. 4.97 4.61 
10. 4.94 5.12 » 
» 
1 10. 4.97 
t 
5.26 
-29- 
Table 4 (continued) 
Reaction of Boil During Course of Experiment 
soil Mo- 9 - St. Thomas 
(wolfe) 
Treatment 
dumber 
Fine Sand 
pH 
Initial Final 
1. 5.24 b. 52 
2. 6.24 5.24 
3. 5.24 5.11 
4. 5.24 4.70 
5. 5.24 5.46 
6. 5.24 5.29 
?. 5. 24 6.15 
s. 5.24 5.00 
9. 6.24 4.58 
10. 5.24 6.27 
Soil No. 10 - :;t Tho mas 
Fine Sand 
Treatment oH 
Number Initial Final 
1. 4.89 4.71 
2. 4.89 4.66 
3. 4.89 4.52 
4. 4.89 4.39 
a. 4.39 5.20 
6. 4.89 4.85 
7. 4.89 4.64 
8. 4.89 4.48 
9. 4.39 4.38 
10. 4.89 4.90 
-30* 
fpreatroents anplled to each soil, in two series 
of ten treatments each. 
TREaT**EKTS (1) 
S uperpho sph ate Sulphate of Potash 
1. Cottonseed meal 
C.533 grams <»TT.ir-T1_ 0.0722 grama 
2. Dried blood 
0.320 grams 0.0376 grams 0.0833 D 
3. Urea 
0.069 grams 0.0941 » 0.0833 « 
4. Sulphate of Ammonia 
0.160 grams 0.0941 « 0.0833 « 
6. Soil1? nitrogen 0.0941 « 0.0833 ff 
6. Cottonseed meal 
0.533 grams 0.3764 rt 0.0722 ff 
7. Dried blood 
0.320 grams 0.4141 4* 0.0833 H 
8. Urea 
0.069 grams 0.4705 ff 0.0833 ff 
9. Sulphate of Ammonia 
0.160 grams 0.4705 H 0.0633 ff 
10. Soil’s nitrogen 0.4705 ff 0.0833 
(1) In each treatment, 160 milligrams of hydrated lime 
were also added to each beaker containing 400 grams of soil. 
t 
* 0.0376 grams of superphosphate were supplied from 
cottonseed meal itself. 
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Discussion of Results 
Loss on ignition, investigated with the purpose of 
getting an approximation of organic matter and carbon 
content of each soil, showed some variation from one 
soil to another. It varied from 1*90 per cent in Fox 
coarse sand to 5,59 per cent in fine sandy loam, from 
LfAssomption* Although left in sod. Fox coarse sand 
is still low in organic matter* This can be explained 
by the coarse texture of this sandy soil, which encour- 
ages a rapid decomposition of organic matter* It showed 
also the lowest moisture holding capacity* a soil low 
in organic matter has, usually, a low power to retain 
water, unless it contains a high proportion of silt or 
clay. L*Assumption fine sandy loam was the heaviest 
among the soils studied, since it contained more clay 
than any other. It also had the highest moisture hold¬ 
ing capacity* Plainfield sand, Fox gravelly loam, and 
Bt. Thomas fine sand (soil no. 10), were next for loss 
on ignition. They had about the same moisture holding 
capacity and organic matter content. Fox coarse sand, 
and Plainfield sand have been in sod for many years and 
ft. Thomas fine sand (soil no AO) is a virgin soil. 
This explains the relatively high organic matter content 
-43- 
and moisture holding capacity of these last three 
soils. Lavaitrle and Lanorale very fine sands {soils 
no. 5 and 6) are relatively la?' in organic matter, 
but they are of a very fine texture, which explains 
their relative moisture holding capacity* Robitallle 
and Wolfe fine sands (soils no 7 and 9) are among the 
lowest In organic matter content and consequently for 
moisture holding capacity. St. Thomas (wolfs) medium 
eand has a rather low power to retain water on 
account of the coarser texture. 
Some correlation was found between organic matter 
* 
and total nitrogen content of soils. L*Aeeomptlon 
fine sandy ioa®, Plainfield sand and Fox gravelly 
loam ranged the highest for organic matter and also 
for total nitrogen. The relatively low nitrogen 
content of St. Thomas fin© sand {soil no. 10), compared 
to Its organic matter can be accounted for incomplete 
decomposition of organic matter under forest con¬ 
ditions. Soils no. 5 and 6, ,.nd no. 8, have been 
fertilised with nitrogen In 1938, and this may 
account for their relatively high nitrogen content, 
when compared to their low organic matter content. 
Determinations of pH were ma'e for every soil, 
before applying lime. Fox coarse sand had a pH of 
6.22 which Is high for a sandy soli. This is probably 
due to the composition of materials from which this 
soil originated. LHs&amptlon fine sandy loam had 
a pH reading of 4.26. The addition of hydrate lime 
old not increase pH readings at the end of nitrifica¬ 
tion tests, except in case of soil no. 4. It is, 
however, assumed that the acid, conditions of each 
soil have been improved a few days after lime has 
been applied, because hydrated lime Is known to 
act rapidly, especially in sandy soils. Then 
nitrification went on, in the soil, and nitric and 
sulfuric acids, formed by nitrification processes, 
brought again acid conditions. This may explain 
why the final pH reading was lower than the initial 
reading. 
The results of nitrlfic&tlon shall be studied, 
in each Individual soil, from the point of view of 
(a) rapidity of nitrification and of (B) the average 
production of nitrates resulting from each treatment, 
over the entire period of nitrification. This last 
way of analyzing results will help to eliminate 
high fluctuations, which. In cases, are accidental. 
From a consideration of table I, It Is interest¬ 
ing to note that urea has reached a maximum of 
526 p.p.m. of nitrates, after 20 days of nitrification. 
which fact indicates the nitrification rapidity of 
urea in that particular soil. Dried blood „nd sulphate 
of ammonia, showed & production of 512 p.p.m. only 
after 40 days, which Indicates that these fertilisers 
did not nitrify as rapidly as urea* Cottonseed meal 
hae nitrified still more slowly, 285 p.p.ns. being 
formed only after 40 days of nitrification* The 
highest average production of nitrates {455 p.p.m.) 
was formed by urea, followed by sulphate of ammonia 
(441 p.p.m.} and dried blood (438 p.p.m.)* a rapid 
• I. :j 
analysis of Fox coarse sand showed that this soil 
medi^r, high in phosphorus. This might be the 
reason why the large application of 400 poimds per 
acre of phosphoric acid did not lead to a larger 
production of nitrates over the standard application 
of 80 pounds per acre. In this soil, urea was the 
beet treatment, from the point of view of rapidity of 
nitrif1cation and quantity of nitrates formed. 
From a consideration of Table II, it appears 
that, in Plainfield sand, nitrate production increased 
throughout the entire period of incubation, a maximum 
of 975 p.p.m. being reached after 50 days by urea 
with a large application of phosphoric acid. For 
rapidity, dried blood and urea case first, 533 p.p.m. 
after 10 days and 740 p.p.m. after 20 days, being 
formed respectively by each source of nitrogen. The 
-46- 
highest average production (716 p.p.m.) was reached by 
urea with low phosphate, followed by mal^h&t* of 
ammonia with high phosphate. The lowest average re¬ 
duction was obtained fron check treatments (381 p.p.m.) 
and cottonseed meal (483 p.p.m.). 
In Fox gravelly loan. Table III, some rapidity 
of nitrification was shown again by urea, 731 p.p.m. 
being formed with high phosphate and by dried blood 
(67? p.p.m.) followed by sulphate of ammonia (666 
p.p.m.) with low phosphate, after 10 days of incubation 
These three treatments went on decreasing for the rest 
of the nitrification period. High phosphate did in¬ 
crease nitrates formation, in most cases. This is 
especially shown in check treatments with low and high 
phosphate applications. Rapid analysis indicated that 
this soil was low In phosphorus and this seems to be 
reflected by nitrification tests. Cottonseed meal 
started slowly to nitrify and went on Increasing until 
the end, which Indicates that cottonseed meal was 
nitrified slower than any other nitrogen fertiliser. 
The highest average production (660 p.p.m.) was 
obtained from urea with high phosphate, followed by 
sulphate of ammonia (568 p.p.m.) with low phosphate. 
In fine sandy loam. Table IV, high phosphate 
did increase nitrate formation in most cases. This 
-47- 
1b shown In particular by the determinations made 
after 10 days of incubation. For rapidity of ni¬ 
trification, urea comes first, followed by uried 
blo^c and sulphate of ammonia* The highest average 
nitrate production (779 p.p.m.) was obtained from 
urea, dried blood (726 p.p.m.) and sulphate of am¬ 
monia (730 p.p.ra.) with high phosphate. Cottonseed 
* 
meal nitrified slower than any other fertilizer used. 
In Lavaltrie very fine sand. Table 7, nitrifi¬ 
cation went on increasing from the beginning to reach 
Its highest peak at 40 and 50 days of Incubation, In 
most cases, there was a regular Increase in nitrate 
production with cottonseed meal (the lowest) dried 
blood, urea, and sulphate of ammonia. Ho remarkable 
effect was obtained from high phosphate. Tills soil 
had a pH reading of 5.3 before the application of 
Use. This may explain the relatively high production 
of nitrates obtained from sulphate of ammonla at 40 
days of incubation. 
In Lanorale very fine sand, Table VI, nitrate 
production kept Increasing until the 30 day period, 
where a maximum of 740 p.p.m. was reached by dried blee d 
with high phosphate. In most cases, high ohosphate had 
a favourable influence on nitrification. In this soil 
which showed a low phosphorus content from a rapid 
-48- 
analysis. Urea did nitrify most rapidly at the 10 day 
period. Urea ha*3 al^o given the highest average pro¬ 
duction (15? p.p.ra.). Oulphate of ammonia comes next 
(456 p.p.m.) with dried blood (422 p.p.m.) and cotton¬ 
seed meal (290 p.p.m.). 
In soil no. 7, a fine sand. Table VII, urea was 
distinctly the best source of nitrogen, both for 
rapidity of nitrification and quantity of nitrates form¬ 
ed, as shown by each individual determination at the 
10, 2.0, 30, 40 and 50 days periods. No marked effect 
was o tained with high phosphate. For most of the 
treatments nitrification kept increasing until the 40 
day period. Th^ highest average production was formed 
by urea (361 p.p.m.), followed by sulphate of ammonia 
(303 p.p.m.), dried blood (267 p.p.m.) and cottonseed 
meal 181 p.p.m.). 
In soil no. 8, Table VIII, a medium sand, urea was 
distinctly the best treatment, a higher average nitrate 
production being obtained with high phosphate. Most of 
the treatments re:ched their maximum at the 30 day 
period. High phosphate application had marked effects 
in practically every treatment. The order of nitrifica¬ 
tion as shown by the average production wa« urea (414 
p.p.m.), sulphate of ammonia (365 p.p.m.), dried blood 
(299 p.p.ra.), and cottonseed meal (240 p.p.m.). 
-49- 
In soil no. 9, Table IX, nitrification kept increas¬ 
ing until the 30 day period, where a maximum of 888, 851, 
and 682 p.p.m. were obtained from dried blood, urea 
and sulphate of ammonia respectively. For maximum 
average production of nitrates, the order was sulphate 
of ammonia (the highest), urea, dried blood, and cotton¬ 
seed meal. Marked effects were noticed, in most cases, 
from high phosphate ap licatlons. 
In soil no. 10, Table X, a fine sand, nitrifica¬ 
tion kept on increasing until the end of the nitrifica¬ 
tion period. A high pea i of 769 p.p.m. was reached by 
urea, with high phosphate. Urea was distinctly the best 
treatment with an average production of 481 p.p.m., 
followed by sulphate of ammonia (410 p.p.m.), dried 
blood (378 p.p.m.), and cottonseed meal (287 p.p.m.). 
From the review of literature, it was shown (28) 
(24) that organic nitrogen nitrified better than 
sulphate of ammonia, in unllmed soils. Hhen calcium 
carbonate was added, sulpnate of ammonia nitrified 
faster than organic nitrogen. It was also mentioned (2£ ) 
that urea nitrified faster than cottonseed meal and 
tankage. It was also found (15) (28) that dried blood 
nitrified faster than cottonseed meal. 
From the results of nitrification t#sts, (Summary 
Table), the order of nitrification Is urea, sulphate of 
ammonia, dried blood, cottonseed meal, and the soil s 
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nitrogen* This seems to agree with the results of pre¬ 
vious workers, as sumni>irl2ed above. Better nitrification 
was obtained here in the series of treatments with 
high phosphate, as shown in the summary table. Sulphate 
of ammonia nitrified better than organic nitrogen 
sources, except urea. This is probably due to the 
application of lime (hydrated), which is more active in 
lowering acidity than is calcium carbonate. As stated 
before, it is assumed that the pH was brought up a few 
days after the experiment was set up, and went down 
afterwards on account of nitric and sulphuric acid 
formed by nitrification processes. Our results also in¬ 
dicate that dried blood nitrified better than cottonseed 
meal. 
As far a? cigarette tobacco culture is concerned, 
urea would be a better source of nitrogen than dried 
blood and cottonseed meal, when a rapid production of 
large quantities of nitrates are desired at the begin¬ 
ning of the growing season. Too much cottonseed meal 
will produce more nitrates at the end of the growing 
season, which might retard the development of the 
tobacco plant and delay maturity. In not too acid soils, 
sulphate of ammonia would be preferred to dried blood 
and cottonseed meal, from the point of view of a 
rapid production of nitrates. However, dried blood and 
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cottonseed meal have also to be used, to supply organic 
matter and improve the quality of tobacco. For that 
reason the supply of nitrogen in fertilizer mixtures 
has to be derived from proportional amounts of these 
different sources of nitrogen which are urea, sulphate 
of ammonia, dried blood and cottonseed meal. It is 
also understood that nitrate of soda is more available 
than any on» of these four sources of nitrogen and is 
used In a large proportion as a source of nitrogen, tar 
tobacco culture. 
The ten soils used for nitrification studies are 
considered as rather poor soils. They are all sandy 
soils, containing from 6.5? per cent of sand, in the 
Fox gravelly loan to 91.3 per cent in the fine sand 
from St. Thomas. The highest percentage of silt (2? ) 
was found in Fox gravelly loam and the lowest (41) in 
fine sand from St. Thomas. The highest percentage of 
clay (Q.b%) was shown in fine sandy loam from 
L*Assomption, and the lowest (4.3^) in Plainfield sand. 
Loss on Ignition varied from 1.90 per cent in Fox 
coarse sand to 5.69 per cent in fine sandy loam. This 
gives an approximation of their organic matter content, 
which is not very high. Most of them were low in 
phosphorus and potash. The reaction of soils varied 
from 4.26 in fine sandy loam to 6.22 In Fox coarse 
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sand. Nevertheless, under optimum conditions of moisture 
and temperature, different nitrogen sources applied to 
them have resulted in rapid formation of nitrates. This 
would indicate that soil fertility is perhaps more de¬ 
pendent upon conditions favouring nitrification, than 
on nitrification itself, m abundant supply of oxygen, 
and moisture, an optimum temperature, the presence of 
nitrogen, phosphorus, potash, lime and sufficient or¬ 
ganic matter, all these factors have been responsible 
for a rapid formation of nitrates. 
Some variations were found in nitrifying powers 
of soils. This appears from the consideration of 
nitrates formed by each soil at a certain period of 
time, for a same treatment and also from the com¬ 
parison of the totals of averages for each soil. 
L’Assoraptlon fine sandy loam and Fox gravelly 
loam, have shown the greatest rapidity of nitrification, 
nitrate formation started readily as shown at the 10 day 
period. This is probably due to the fact that these 
two loams are more naturally fertile soils. It Is 
also assumed that the application of lime had a more 
pronounced effect on nitrification, in fin© sandy loam, 
the initial pH reading of which was only 4.26. 
However, a larger formation of nitrates has been 
obtained in L&valtrie very fine sand and Plainfield 
sand. In these Uo soils, nitrification started more 
slowly and increased until the end. These soils are 
only sands, used usually for growing buckwheat and rye. 
It seems that the application of nutritive elements 
has improved their bacterial activities throughout the 
entire period of nitrification. A soil reaction of 
5.^: in Plainfield sand and 5.3 in Laval trie very fine 
sand compared to 4.2 In L’Assomption fine sandy loam 
also contributed for a better nitrification in 
Plainfield sand and Lavaltrie very fine sand. 
It is interesting to note that, in general, the 
soils which had the highest total nitrogen and organic 
matter content, are the ones which have shown the 
greatest nitrifying power. Exception is made for 
Lavaltrie very fine ©and, which was relatively low in 
organic matter. 
From a summary of results, the order of nitrification 
of soils, is Lavaltrie very fine sand, Plainfield sand. 
Fox gravelly loam, Lanoraie very fine sand, Wolfe fine 
sand, Fox coarse sand, St. Thomas fine sand (soil number 
10), Page medium sand, Robitaille fine sand (soil number 
7). 
It is difficult to predict, which one of these 
soils would produce the best crop of flue-cured tobacco, 
since the quality of to acco depends on so many factors. 
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We believe, however, that L1Assoraptlon fine sandy loam, 
Plainfield sand and Fox gravelly loam may be actually a 
little too high in organic matter for growing flue- 
cured tobacco to beet advantage. Fox coarse sand is 
too low in organic matter. Laval trie very fine sand 
would produce a good crop by reducing the application 
of nitrogen per acre. In the actual experiment, the 
quantity of nitrogen applied per pound of soil wac ten 
times greater than the normal application, which is 
about 16 pounds of nitrogen per acre. The quantity 
of nitrogen applied per acre, should be varied with 
the nitrogen and organic matter content of each 
soil. 
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Summary 
A study has been made of the nitrification of 
cottonseed meal, dried blood, urea, ^ulphate of 
ammonia, with a normal addition of phosphoric acid, and 
of the nitrification of the same sources of nitrogen 
with a large dose of phosphoric acid. The following 
soils have been used for cultures* Fox coarse sand, 
Plainfield sand, and for gravelly loam, I^Aasomption 
fine sandy loam, L&valtrie very fine sane, Lanorale 
very fine sand, St, Thomas (P.obitaille) fine sand, 
St Thomas (Page) medium sand, St. Thomas (Wolfe) 
fine sand, St. Thomas fine sand (virgin soil). 
1. a definite relation was found between the or¬ 
ganic matter, silt and clay fraction of soils and 
moisture holding capacity, 
2. A definite relation was found between the total 
nitrogen and organic matter content of soils. 
3. The application of hydrated lime (40 milligrams 
per 100 grams of soil) did not improve the final re¬ 
action of soils. 
4. Sulphate of ammonia, in general, nitrified better 
than organic sources, except urea. 
5. Urea, on the average, was the best for rapidity of 
nitrification and quantity of nitrates formed. 
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6* The general rate of nitrification of nitrogen 
sources was urea, sulphate of ammonia, dried blood, 
and cottonseed meal. 
7. On the average, a large application of phosphoric 
acid resulted in higher formation of nitrates. 
8. Under optimum conditions, large quantities of 
nitrate* were obtained in soils studied, which, for 
the most part, are considered as very poor. 
9. Soils which had the highest total nitrogen and 
organic matter content, have also shown the greatest 
nitrifying power, one exception being made. 
10. There was no definite relation between initial 
reaction and nitrifying power of soils. 
-57- 
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